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of  rigid-rod  polymer  structure  which  combires  good  mechanical  properties  with  facile 
process! bility.  Therefore,  parts  can  be  molded  from  Poly-X{TM)  resins  by  a  variety 
of  ccrmon  molding  techniques  and  are  projected  to  possess  ultra-high  mechanical  strength 
and  stiffness.  Ccmposites  fabricated  with  Poly-X(TM)  resins  are  expected  to  have  unprecedented 
ccmpressive  strengths  due  to  the  high  modulus  of  the  Poly-XdT'l)  matrix  resin.  During 
the  proposed  Phase  I  work,  initial  experiments  will  be  performed  to  demonstrate  suitable 
fibermatrix  adhesion  for  composite  applications  and  that  high  strength  parts  can  te 
1  molded.  VJork  has  begun  to  prepare  the  quantities  of  polymer  required  to  perform  these 
tasks  and  to  fabricate  test  samples  to  allow'evaluation  of  the  fiber -resin  interfacial 
properties.  During  the  Phase  II  work,  naY  corposites  will  be  fabricated  which  are  projected 
to  possess  significantly  enhanced  compressive  strength  ccrpared  to  the  current  state-of-the-art. 
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Technical  Progress 

Initial  work  under  this  Phase  I  program  has  begun  and  has  proceeded  as  planned. 
Maxdem  researchers  have  begun  efforts  to  prepare  the  polymers  required  during  the  course 
of  the  Phase  I  research.  Thus  far,  sufficient  quantities  of  Poly-X^*^  resins  have  been 
produced  to  begin  to  examine  wetting  and  adhesion  with  carbon  fibers.  Within  the  next 
month,  we  project  that  the  bulk  of  the  materials  required  to  complete  both  the  processing 
and  fiber  adhesion  studies  will  have  been  prepared.  We  anticipate  no  problems  in 
preparing  the  required  Poly-X'”''^  derivatives. 

Initial  fiber-resin  test  samples  have  been  prepared  by  corr.oining  various  typ>es  of 
carbon  and  glass  fiber  tows  with  powdered  Poly-X™  resin  and  consolidating  (compression 
molding)  into  a  small  panel.  Modifications  which  can  be  examined  include  fiber  type, 
surface  treatments,  sizings  and  coupling  agents,  and  processing  conditions  combined  with 
different  Poly-X™  derivatives  (either  different  resins  or  resins  modified  by  various  types 
of  additives  such  as  plasticizers,  thermosetting  components,  adhesion  promoters,  etc.). 
During  the  Phase  I  effort,  studies  will  be  limited  to  a  series  of  basic  fiber  types  (AS4,  IM7, 
T300,  and  T650/42  carbon  and  S-2  Glass®  fibers)  and  a  single  Poly-X™  resin  which, 
however,  will  be  modified  by  various  types  of  additives. 

The  fracture  surfaces  of  the  consolidated  fiber-resin  test  panels  are  examined  by 
microscopy  (optical  and  SEM)  for  qualitative  evaluation  of  the  fiber-matrix  interfacial 
characteristics.  Preliminary  results  obtained  with  the  S-2  Glass®  fibers  appears  to  be  very 
promising,  and  a  Poly-X™/S-2  Glass®  composite  will  likely  be  one  of  the  first  to  be 
prepared.  Samples  prepared  with  the  various  types  of  carbon  fibers  will  be  sent  for  SEM 
analysis  within  the  next  two  weeks,  and  results  are  expected  within  the  next  month. 
Considering  the  early  success  with  glass,  we  anticipate  no  problem  in  identifying  at  least 
three  promising  combinations  for  composite  fabrication  during  the  Phase  II  effort. 

Efforts  are  proceeding  to  coalesce  a  team  of  collaborators  experienced  in  composite 
components,  fabrication,  and  testing  to  aid  in  the  Phase  II  efforts.  Preliminary  discussions 
have  been  held  with  researchers  at  Hercules,  Amoco  Performance  Products,  Hexcel,  BASF 
Structural  Materials,  Quadrax,  Custom  Composites  Materials  Inc.  (CCMI),  Georgia  Institute 
of  Technology,  Michigan  State  University,  and  Wright-Patterson  Air  Force  Base.  The 
makeup  of  the  Phase  II  research  team  should  be  decided  within  the  next  few  weeks. 
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No  processing  of  test  coupons  aimed  at  optimizing  mechanical  strength  has  been 
attempted  yet,  awaiting  synthesis  of  the  appropriate  polymers.  Most  of  these  processing 
studies  should  be  completed  within  the  next  month,  including  the  compression  molding  and 
an  initial  attempt  to  prepare  an  extruded  sample.  Mechanical  properties  of  initial  samples 
will  have  been  obtained  by  the  end  of  the  next  month,  but  those  of  second-generation 
optimized  samples  may  require  somewhat  more  time.  We  anticipate  no  problems  in 
fabricating  the  samples,  obtaining  the  measurements,  or  meeting  the  stated  goal  of  325-375 
MPa  flexural  strength. 
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